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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. Pro-
visional Application Serial No. 63/047,445 (CRO 1924
MA), filed July 2, 2020.

BACKGROUND

[0002] Materials handling vehicles are utilized to move
materials into, out of, and throughout a warehouse envi-
ronment. For example, and not by way of limitation, ma-
terials handling vehicles include tuggers, forklift trucks,
hand and motor driven pallet trucks, and other types of
materials handling vehicles. Materials handling vehicles
can be configured as automated guided vehicles or as
vehicles that manually navigate through a warehouse en-
vironment. In order to facilitate partially or fully automated
navigation, the vehicle may be adapted for localization
within the environment. That is, the materials handling
vehicle can be adapted with sensors and processors for
localization, i.e., for determining the location and, option-
ally, the pose of the vehicle within the environment. The
sensors can be configured to detect objects in the envi-
ronment and the localization can be dependent upon fea-
tures extracted from such detected objects. Systems of
this nature are described in, for example, US PG Pub.
Nos. 2016/0090281 and 2016/0011595. JP 2009038858
A discloses a materials handling vehicle charging system
according to the preamble of claim 1, which provides a
running controller in a running vehicle having inner and
outer wheels driven independently. An outer wheel
torque command value is determined by PI control within
the range of an outer wheel allowable torque which is set
based on the outer wheel speed when the running vehicle
turns. The outer wheel torque command value is set as
an inner wheel allowable torque. An inner wheel torque
command value is determined by PI control within the
range of the inner wheel allowable torque. CN
109572460 A discloses a wheeled robot automatic re-
charging method and devices. The wheeled robot is pro-
vided with a wireless locating module, first communica-
tion module and wheel. The wheeled robot can be
charged by an automatic charge device. The automatic
charge device is provided with wheel fixed module, sec-
ond communication module and charging part. US
2019/263278 A1 discloses a vehicle connection device
for electrically connecting a vehicle contact unit to a
ground contact unit of an electric charging infrastructure,
having a pneumatically operated contacting actuator
adapted to move the vehicle contact unit, and at least
one air outlet for blowing the ground contact unit free.
US 2012/282065 A1 discloses a system for periodically
charging an electrically powered automated guided ve-
hicle. The charging station includes a charging arm which
is selectively movable between a stowed position and a
charge position in which the charging arm engages with

the automated guided vehicle to perform a charging op-
eration. The charging station is dimensioned and posi-
tioned so as to be positioned underneath a bottom sur-
face of a platform connected to the automated guided
vehicle and between a side edge of the platform and the
automated guided vehicle.

BRIEF SUMMARY

[0003] According to the subject matter of the present
disclosure, a materials handling vehicle charging system
including a materials handling vehicle and a charging sta-
tion. The materials handling vehicle includes a materials
handling mechanism, a battery, a drive mechanism pow-
ered by the battery, a central drive line extending between
a leading end and a trailing end of the materials handling
vehicle, a steerable drive wheel motively coupled to the
drive mechanism, and a pair of load wheels positioned
on opposite sides of the central drive line. The steerable
drive wheel is aligned with the central drive line and de-
fines a drive wheel track width W. The pair of load wheels
are positioned on opposite sides of the central drive line
and define a load wheel gap G between the pair of load
wheels that is larger than the drive wheel track width W.
The materials handling vehicle is characterised by com-
prising a vehicle-side charging contact assembly defining
a vehicle-side contact profile, vehicle-side charging cir-
cuitry coupling the vehicle-side charging contact assem-
bly to the battery. In accordance with this embodiment
of the disclosure, the charging station includes a floor-
mounted charging plate assembly, a battery charger, and
floor-side charging circuitry coupling the floor-mounted
charging plate assembly to the battery charger. The floor-
mounted charging plate assembly includes a pair of floor-
side charging contacts defining a floor-side contact pro-
file that complements the vehicle-side contact profile of
the vehicle-side charging contact assembly to enable di-
rect contact transfer of charging current from the floor-
side charging contacts to the vehicle-side charging con-
tact assembly. The pair of floor-side charging contacts
define an inner contact spacing S1 that is larger than the
drive wheel track width W, and an outer contact spacing
S2 that is larger than the inner contact spacing S 1 and
smaller than the load wheel gap G to permit passage of
the steerable drive wheel between the pair of floor-side
charging contacts, followed by passage of the pair of load
wheels outside of the pair of floor-side charging contacts,
with vehicle movement along the central drive line.
[0004] In accordance with an example of the present
disclosure, a materials handling vehicle charging system
including a materials handling vehicle and a charging sta-
tion. The materials handling vehicle includes a materials
handling mechanism, a battery, a drive mechanism pow-
ered by the battery, a vehicle-side charging contact as-
sembly defining a vehicle-side contact profile, and vehi-
cle-side charging circuitry coupling the vehicle-side
charging contacts to the battery. The charging station
comprises a floor-mounted charging plate assembly, a
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battery charger, and floor-side charging circuitry coupling
the floor-mounted charging plate assembly to the battery
charger. The floor-mounted charging plate assembly in-
cludes a mounting platform, a multi-directional charging
plate mounted to the mounting platform, and a pair of
floor-side charging contacts carried by the multi-direc-
tional charging plate. The floor-side charging contacts
define a floor-side contact profile that complements the
vehicle-side contact profile of the vehicle-side charging
contact assembly to enable direct contact transfer of
charging current from the floor-side charging contacts to
the vehicle-side charging contact assembly. The multi-
directional charging plate includes a charging plate foot-
print that is rotationally symmetric at a plurality of mount-
ing positions about a rotational mounting axis orthogonal
to a mounting plane defined by the mounting platform.
[0005] In accordance with the present disclosure, the
floor-mounted charging plate assembly includes a pair
of floor-side charging contacts defining a floor-side con-
tact profile that is configured to complement a vehicle-
side contact profile of a target materials handling vehicle,
to enable direct contact transfer of charging current from
the floor-side charging contacts to the vehicle-side charg-
ing contact assembly. The pair of floor-side charging con-
tacts define an inner contact spacing S 1 that is larger
than a drive wheel track width W of the target materials
handling vehicle, and an outer contact spacing S2 that
is larger than the inner contact spacing S 1 and smaller
than a load wheel gap G of the target materials handling
vehicle, to permit passage of a steerable drive wheel of
the target materials handling vehicle between the pair of
floor-side charging contacts, followed by passage of a
pair of load wheels of the target materials handling vehi-
cle outside of the pair of floor-side charging contacts.
[0006] In accordance with a further example of the
present disclosure, a materials handling vehicle charging
station including a floor-mounted charging plate assem-
bly, a battery charger, and vehicle-side charging circuitry
coupling the floor-mounted charging plate assembly to
the battery charger. The floor-mounted charging plate
assembly includes a pair of floor-side charging contacts
defining a floor-side contact profile that is configured to
complement a vehicle-side contact profile of a target ma-
terials handling vehicle, to enable direct contact transfer
of charging current from the floor-side charging contacts
to the vehicle-side charging contact assembly. The floor-
mounted charging plate assembly includes a mounting
platform and a multi-directional charging plate mounted
to the mounting platform. The multi-directional charging
plate carries the floor-side charging contacts and in-
cludes a charging plate footprint that is rotationally sym-
metric at a plurality of mounting positions about a rota-
tional mounting axis orthogonal to a mounting plane de-
fined by the mounting platform.
[0007] Although the concepts of the present disclosure
are described herein with primary reference to a tugger-
type materials handling vehicle, the concepts herein will
enjoy applicability to a variety of different types of battery-

powered materials handling vehicles.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF 
THE DRAWINGS

[0008] The following detailed description of specific
embodiments of the present disclosure can be best un-
derstood when read in conjunction with the following
drawings, where like structure is indicated with like ref-
erence numerals and in which:

FIG. 1 schematically depicts a materials handling
vehicle charging system including a materials han-
dling vehicle and a charging station, according to
one or more embodiments shown and described
herein;

FIG. 2 is a top view of a charging plate of a charging
station according to one or more embodiments
shown and described herein;

FIG. 3 is an isometric view of the materials handling
vehicle charging system according to one or more
embodiments shown and described herein;

FIG. 4 schematically depicts the materials handling
vehicle charging system according to one or more
embodiments shown and described herein;

FIG. 5 is a cross-sectional isometric view of the
charging station according to one or more embodi-
ments shown and described herein;

FIG. 6 is an isometric view of a mounting platform of
the charging station according to one or more em-
bodiments shown and described herein;

FIG. 7 is a side view of an alternative embodiment
of the mounting platform of FIG. 6, according to one
or more embodiments shown and described herein;

FIG. 8 is a cross-sectional side view of the mounting
platform of FIG. 7 taken along line 8-8, according to
one or more embodiments shown and described
herein;

FIGS. 9 and 10 illustrate installation steps for a
charging station according to one or more embodi-
ments shown and described herein; and

FIG. 11 is a cross-sectional side view of a charging
station installed within a warehouse floor, according
to one or more embodiments shown and described
herein.

DETAILED DESCRIPTION

[0009] Referring initially to FIGS. 1-4, a materials han-
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dling vehicle charging system is illustrated comprising a
materials handling vehicle 100 and a charging station
200.
[0010] The materials handling vehicle 100 may include
a materials handling mechanism 110, a battery 120, a
drive mechanism 130 powered by the battery 120, a ve-
hicle-side charging contact assembly 140 defining a ve-
hicle-side contact profile 150, vehicle-side charging cir-
cuitry 160 coupling the vehicle-side charging contact as-
sembly 140 to the battery 120, a central drive line 170
extending between a leading end 172 and a trailing end
174 of the materials handling vehicle 100, a steerable
drive wheel 180 motively coupled to the drive mechanism
130, a pair of load wheels 190 positioned on opposite
sides of the central drive line 170, and a charging control
unit 184. The materials handling mechanism 110 is mere-
ly illustrated schematically in Fig. 1, but may be provided
in a variety of forms, depending primarily on the vehicle
type. For example, where the materials handling vehicle
100 is a tugger, the materials handling mechanism 110
may be provided as a hitch, hook, latch, etc. Where the
materials handling vehicle 100 is a forklift truck or a hand
or motor-driven pallet truck, the materials handling mech-
anism 110 may be provided as a pair of materials han-
dling forks.
[0011] The materials handling vehicle 100 may be a
tugger, with a materials handling mechanism 110 in the
form of a hitch or other towing assembly configured to
pull a load from the trailing end 174 of the materials han-
dling vehicle 100. However, the materials handling vehi-
cle 100 may be any vehicle including a materials handling
mechanism capable of handling materials, such as, for
example, a forklift truck, a hand and motor driven pallet
truck, and other types of materials handling vehicles.
[0012] Referring particularly to FIG. 4, the steerable
drive wheel 180 may be aligned with the central drive line
170, such that the steerable drive wheel 180 is positioned
on the central drive line 170. The steerable drive wheel
180 may define a drive wheel track width W. The drive
wheel track width W is at least about 40 mm. In one em-
bodiment, the drive wheel track width W is about 75 mm
but may vary depending on vehicle type. In many cases,
it is contemplated that the drive wheel track width W is
from about 40 mm to about 160 mm. The steerable drive
wheel 180 may be positioned at the leading end 172 of
the materials handling vehicle 100. In embodiments, the
steerable drive wheel 180 may be positioned at the trail-
ing end 174 of the materials handling vehicle 100.
[0013] The drive mechanism 130, which is illustrated
schematically in FIG. 1, is motively coupled to the steer-
able drive wheel 180 to rotate the drive wheel 180. The
drive mechanism 130 may be any known mechanism for
effecting movement of a vehicle, such as, for example,
a motor. The drive mechanism 130 is coupled to the bat-
tery 120 such that electrical current may be provided from
the battery 120 to the drive mechanism 130, thereby pow-
ering the drive mechanism 130.
[0014] Referring again to FIG. 4, the pair of load wheels

190 may be positioned on opposite sides of the central
drive line 170. The materials handling vehicle 100 may
include any number of load wheels 190, such as, for ex-
ample, four load wheels. The load wheels 190 may be
positioned on opposite sides of the central drive line 170
such that the load wheels 190 on one side of the central
drive line 170 may be positioned adjacent one another,
and the load wheels 190 on the other side of the central
drive line 170 may be positioned adjacent one another.
The load wheels 190 may be arranged such that each
wheel rotates about a common axis. The pair of load
wheels 190 may define a load wheel gap G between the
pair of load wheels 190. In other words, the load wheel
gap G may be the spacing or distance between the pair
of load wheels 190. In embodiments including more than
two load wheels 190, the load wheel gap G refers to the
distance between the pair of load wheels 190 closest to
the central drive line 170.
[0015] Referring to FIGS. 3 and 4, the load wheel gap
G may be larger than the drive wheel track width W. The
load wheel gap G is from about, for example, 300 cm to
about 1600 cm, and may particularly be about 500 cm.
The pair of load wheels 190 may be positioned at the
trailing end 174 of the materials handling vehicle 100,
and the steerable drive wheel 180 may be positioned
opposite the pair of load wheels 190 at the leading end
172. In embodiments, the pair of load wheels 190 may
be positioned at the leading end 172 of the materials
handling vehicle 100 with the drive wheel 180 being po-
sitioned at the trailing end 174.
[0016] As is illustrated with particularity in FIG. 3, the
vehicle-side charging contact assembly 140 may include
a pair of vehicle-side charging contacts 144 that define
the vehicle-side contact profile 150, vehicle-side data
transfer contacts 188, and a vehicle-side actuator 142
coupled to the vehicle-side charging contacts 144. The
vehicle-side charging contacts 144 may be coupled to
the battery 120 via the vehicle-side charging circuitry 160,
where the vehicle-side charging contacts 144 are con-
figured to receive an electrical current and transmit the
electrical current to the battery 120 via the vehicle-side
charging circuitry 160. The vehicle-side actuator 142 may
be configured to raise and lower the vehicle-side charg-
ing contacts 144 in and out of contact with the charging
station 200 to selectively control transfer of electrical cur-
rent to the battery 120. The vehicle-side charging contact
assembly 140 may be positioned at the trailing end 174
of the materials handling vehicle 100. However, in em-
bodiments, the vehicle-side charging contact assembly
140 may be positioned at the leading end 172 of the ma-
terials handling vehicle 100. The vehicle-side actuator
142 may lower the vehicle-side charging contacts 144
into contact with a pair of floor-side charging contacts
212 of the floor-mounted charging plate assembly 210,
as will be described in more detail herein.
[0017] The vehicle-side charging contact assembly
140 may further include vehicle-side data transfer circuit-
ry 192, which is illustrated schematically in FIG. 1, com-
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municatively coupling the vehicle-side data transfer con-
tacts 188 to the charging control unit 184. The vehicle-
side data transfer contacts 188 may be positioned be-
tween the vehicle-side charging contacts 144. The data
transfer contacts 188 are configured to transfer data to
and from the charging station 200. The data transferred
by the transfer contacts 188 may include battery data,
vehicle data, charging station data, or any combination
thereof. The data transfer contacts 188 may be coupled
to the vehicle-side actuator 142 similarly to the vehicle-
side charging contacts 144, so that the data transfer con-
tacts 188 are raised and lowered with the vehicle-side
charging contacts 144 in and out of contact with the
charging station 200.
[0018] Referring again to FIGS. 1-4, the vehicle-side
charging circuitry 160 coupling the vehicle-side charging
contact assembly 140 to the battery 120 may be a plu-
rality of wires configured to transfer electrical current to
and from the vehicle-side charging contact assembly 140
and the battery 120. Specifically, the vehicle-side charg-
ing circuitry 160 may be coupled to the vehicle-side
charging contacts 144 to transfer electrical current to the
battery 120. Additionally, the vehicle-side charging cir-
cuitry 160 may be coupled to the vehicle-side actuator
142 to transfer electrical current from the battery 120 to
the vehicle-side actuator 142 to actuate the vehicle-side
actuator 142, raising and lowering the vehicle-side charg-
ing contacts 144.
[0019] The materials handling vehicle 100 may further
comprise sensors 186, which are merely illustrated sche-
matically in Fig. 1, that are communicatively coupled to
the charging control unit 184. The sensors 186 may send
signals to the charging control unit 184 indicative of the
materials handling vehicle 100, and the vehicle-side
charging contacts 144, being properly aligned over the
multi-directional charging plate of the charging station
200. The charging control unit 184 may then detect
whether the materials handling vehicle 100 and the ve-
hicle-side charging contacts 144 are properly aligned
over the multi-directional charging plate of the charging
station 200, and, in response, may activate the vehicle-
side actuator 142 to initiate charging. The sensors 186
may be proximity sensors, GPS sensors, or the like to
determine the positioning of the materials handling vehi-
cle 100. Proximity sensors may include, for example, in-
ductive proximity sensors, capacitive proximity sensors,
ultrasonic proximity sensors, or the like.
[0020] Referring particularly to FIG. 1, a vehicle control
system 112 may be communicatively coupled to the
charging control unit 184 and the drive mechanism 130.
The vehicle control system 112 may guide the materials
handling vehicle 100 by providing signals to the drive
mechanism 130, thereby moving and steering the drive
wheel 180. The vehicle control system 112 may be com-
municatively coupled to a master vehicle controller 114
that provides signals to the vehicle control system 112
indicative of locations in which the vehicle control system
112 should guide the vehicle 100. The master vehicle

controller 114 may be communicatively coupled to a plu-
rality of materials handling vehicles 100 to coordinate
movement of the plurality of materials handling vehicles
100 throughout a warehouse. The vehicle control system
112 may guide the materials handling vehicle 100 for
performing tasks, such as moving materials throughout
an environment. The charging control unit 184 may pro-
vide signals to the vehicle control system 112 indicative
of a level of charge in the battery 120 of the materials
handling vehicle 100. The vehicle control system 112
may send signals to the master vehicle controller 114
indicative of the level of charge in the battery 120, and
the master vehicle controller 114, in response, may send
signals to the vehicle control system 112 indicative of a
location of a charging station 200. The location of the
charging station 200 may be the nearest unoccupied
charging station 200. The vehicle control system 112 may
then alter the guidance of the materials handling vehicle
100 based on the signals received from the master ve-
hicle controller 114. In response to the signals from the
master vehicle controller 114, the vehicle control system
112 may provide signals to the drive mechanism 130 to
guide the materials handling vehicle 100 toward the near-
est charging station 200.
[0021] Referring again to FIGS. 1-4, the charging sta-
tion 200 may include a floor-mounted charging plate as-
sembly 210, a battery charger 220, and floor-side charg-
ing circuitry 230 coupling the floor-mounted charging
plate assembly 210 to the battery charger 220. In em-
bodiments, the charging station 200 includes a breaker
box 224 coupled between the battery charger 220 and
the floor-mounted charging plate assembly 210 such that
the breaker box 224 may selectively disconnect electrical
current from the battery charger 220 to the floor-mounted
charging plate assembly 210. The floor-mounted charg-
ing plate assembly 210 may include a pair of floor-side
charging contacts 212 defining a floor-side contact profile
214, and a pair of floor-side data transfer contacts 226.
The floor-side contact profile 214 may complement the
vehicle-side contact profile 150 of the vehicle-side charg-
ing contact assembly 140 to enable direct contact trans-
fer of charging current from the floor-side charging con-
tacts 212 to the vehicle-side charging contact assembly
140.
[0022] Referring to FIGS. 3 and 4, the pair of floor-side
charging contacts 212 define an inner contact spacing
S1 and an outer contact spacing S2. The inner contact
spacing S 1 is the spacing between an inner edge 213
of each of the pair of floor-side charging contacts 212.
The inner contact spacing S1 is at least about 15 mm
larger than the drive wheel track width W. The inner con-
tact spacing S1 is from about 50 mm to about 400 mm,
and may particularly be about 100 mm. The outer contact
spacing S2 is the spacing between an outer edge 215 of
each of the pair of floor-side charging contacts 212. The
outer contact spacing S2 is at least about 70 mm larger
than the inner contact spacing S1. The outer contact
spacing S2 is from about 120 mm to about 500 mm, and
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may particularly be about 200 mm. Accordingly, the outer
contact spacing S2 is larger than the inner contact spac-
ing S 1. Additionally, the load wheel gap G is at least
about 20 mm larger than the outer contact spacing.
[0023] Referring to FIGS. 2-4, the floor-side charging
contacts 212 are carried by the multi-directional charging
plate 260. The floor-side charging contacts 212 include
a positive floor-side contact 217 and a negative floor-side
contact 218 spaced apart to be positioned on opposite
sides of a floor-side contact gap to define the inner con-
tact spacing S 1. The vehicle-side charging contacts 144
include a positive vehicle-side contact 145 and a negative
vehicle-side contact 146. The vehicle-side charging con-
tacts 144 are spaced apart a distance such that the ve-
hicle-side contact profile 150 overlaps the floor-side con-
tact profile 214 such that the vehicle-side charging con-
tacts 144 contact the floor-side charging contacts 212
when the vehicle-side charging contacts 144 are lowered
by the vehicle-side actuator 142.
[0024] The multi-directional charging plate 260 may in-
clude a directional indicator 270 oriented in a primary
cardinal direction. The positive floor-side contact 217 and
the negative floor-side contact 218 lie on opposite sides
of a line of travel defined by the central drive line 170
extending in the primary cardinal direction between the
positive floor-side contact 217 and the negative floor-side
contact 218. As indicated above, the electrical polarity of
the vehicle-side charging contacts 144 of the vehicle-side
charging contact assembly 140 must match the electrical
polarity of the floor-side charging contacts 212 for proper
charging. Specifically, the positive floor-side contact 217
must contact the positive vehicle-side contact 145, while
the negative floor-side contact 218 contacts the negative
vehicle-side contact 146 to provide charging current to
the battery 120. As such, the directional indicator 270
may indicate the direction the materials handling vehicle
100 must travel to align the positive vehicle-side contact
145 with the positive floor-side contact 217, and the neg-
ative vehicle-side contact 146 with the negative floor-side
contact 218. In this manner, charging systems according
to the present disclosure can be configured to ensure
that vehicles to be charged will approach the charging
station 200 from the proper direction, ensuring that the
electrical polarity of the contacts of the vehicle-side
charging contact assembly 140 will match the electrical
polarity of the floor-side charging contacts 212 for proper
charging. The multi-directional charging plate 260 may
include any number of directional indicators 270, such
as, for example, a pair of directional indicators 270. The
directional indicators 270 may be positioned on an entry-
side 221 of the space between the floor-side charging
contacts 212, and the other on the exit side 223 of the
space between the floor-side charging contacts 212.
Specifically, in embodiments including a pair of direction-
al indicators 270, one may be positioned on the entry-
side 221, and the other may be positioned on the exit
side 223.
[0025] The charging plate 260 may include additional

indicators in the form of depressions within the charging
plate 260. The charging plate 260 further include polarity
indicators 271, and installation indicators 272. The po-
larity indicators 271 are configured to indicate the polarity
of each of the pair of floor-side charging contacts 212.
Specifically, one of the polarity indicators 271 may pro-
vide a "+" sign to indicate a positive charge of the floor-
side charging contact 212 adjacent to that polarity indi-
cator 271, and the other of the polarity indicators 271
may provide a "-" sign to indicate a negative charge of
the floor-side charging contact 212 adjacent to that po-
larity indicator 271. The installation indicators 272 may
be in the shape of a crane hook, and are configured to
indicate that a threaded hole for a crane lifting eye is
provided adjacent the installation indicators 272. The
threaded hole may be provided below the pair of floor-
side charging contacts 212.
[0026] The pair of floor-side charging contacts 212 may
be sized and positioned such that the inner contact spac-
ing S1 is larger than the drive wheel track width W. Sim-
ilarly, the pair of floor-side charging contacts 212 may be
sized and positioned such that the outer contact spacing
S2 is smaller than the load wheel gap G. The sizing of
the outer contact spacing S2 being smaller than the load
wheel gap G permits passage of the steerable drive
wheel 180 between the pair of floor-side charging con-
tacts 212, along with passage of the pair of load wheels
190 outside of the pair of floor-side charging contacts
212, with vehicle movement along the central drive line
170.
[0027] Referring to FIGS. 1, 3, and 4, the pair of floor-
side data transfer contacts 226 are carried by the multi-
directional charging plate 260, and may be positioned
between the floor-side charging contacts 212. The pair
of floor-side data transfer contacts 226 are configured to
transfer data to and from the materials handling vehicle
100. The floor-side data transfer contacts 226 are con-
figured to contact the vehicle-side data transfer contacts
188. The vehicle-side data transfer contacts 188 and the
floor-side data transfer contacts 226 define complemen-
tary contact profiles to facilitate data transfer between
the charging station 200 and the materials handling ve-
hicle 100 when the vehicle-side data transfer contacts
188 are in contact with the floor-side data transfer con-
tacts 226. The vehicle-side data transfer contacts 188
transfer data from the materials handling vehicle 100 to
the pair of floor-side data transfer contacts 226. The data
transferred by the transfer contacts 226 may include bat-
tery data, vehicle data, charging station data, or any com-
bination thereof. While the data transfer contacts 226
may be used to transfer data between the charging sta-
tion 200 and the materials handling vehicle 100, data
may be transferred alternatively or in addition to the data
transfer contacts through the vehicle control system 112.
[0028] Referring now to FIGS. 5 and 6, the floor-mount-
ed charging plate assembly 210 may include a multi-di-
rectional charging plate 260, and a mounting platform
240 configured to receive the charging plate 260. Spe-
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cifically, the mounting platform 240 may be configured
as a can such that the charging plate 260 is received in
the mounting platform 240 to form a lid portion of the
mounting platform can. The charging plate 260 may be
mounted to the mounting platform 240. The multi-direc-
tional charging plate 260 carries the floor-side charging
contacts 212 and includes a charging plate footprint 262
that is rotationally symmetric at a plurality of mounting
positions about a rotational mounting axis 244 orthogonal
to a mounting plane defined by a rim 247 of the mounting
platform 240. The charging plate footprint 262 may be
rotationally symmetric through at least four rotational
mounting positions. For example, the multi-directional
charging plate 260 may be rectangular or circular with
appropriately positioned mounting holes 242 to allow the
charging plate 260 to be oriented at different positions.
However, the multi-directional charging plate 260 may
have any shape, such as triangular, pentagonal, hexag-
onal, heptagonal, or the like. The charging plate 260 may
have a number of positions equal to the number of sides
of the charging plate 260.
[0029] The floor-mounted charging plate assembly
210 may include mounting hardware 216. The mounting
hardware 216 is configured to couple the charging plate
260 to the mounting platform 240. The mounting hard-
ware 216 may be a fastener, such as bolt and nut, rivet,
screw, or the like. However, in embodiments, the mount-
ing platform 240 may be coupled to the charging plate
260 via welding, epoxy, adhesive, or the like.
[0030] The mounting platform 240 may include a plu-
rality of mounting holes 248 complementary to the mount-
ing holes 242 in the charging plate 260. The plurality of
mounting holes 248 and mounting holes 242 may be ar-
ranged such that the mounting hardware 216 may be
inserted through mounting holes 248 and mounting holes
242. The mounting hardware 216 may be used to secure
the multi-directional charging plate 260 to the mounting
platform 240 through the complementary mounting holes
248 and mounting holes 242 at a plurality of mounting
positions about the rotational mounting axis 244. In this
manner, the multi-directional charging plate 260 may be
mounted to the mounting platform 240 at a plurality of
different rotational positions. The number of rotational
positions may be equivalent to the number of mounting
holes 242. This allows the installer to position the charg-
ing plate 260, and the floor-side charging contacts 212
carried thereby, in an optimal rotational orientation. For
example, in cases where the charging station 200 is best
approached from one particular direction, the charging
plate 260 can be rotationally oriented to ensure proper
alignment of the vehicle-side charging contacts 144 of
the vehicle-side charging contact assembly 140 with the
floor-side charging contacts 212 of the charging station
200. This is particularly desirable in applications where
the electrical polarity of the vehicle-side charging con-
tacts 144 of the vehicle-side charging contact assembly
140 must match the electrical polarity of the floor-side
charging contacts 212 for proper charging. The afore-

mentioned mounting arrangement also allows the install-
er to orient the inner contact spacing S1 so that the drive
wheel 180 of an approaching materials handling vehicle
100 may conveniently pass between the floor-side charg-
ing contacts 212.
[0031] The mounting platform 240 may include an up-
standing receiving portion 280, a drain pipe 282 opposite
the upstanding receiving portion 280, a plurality of pe-
ripherally-extending stabilizers 284 extending from a pe-
riphery of the mounting platform 240, and a bore 286
extending through the mounting platform 240 in a direc-
tion radially outward from the rotational mounting axis
244. The mounting platform 240 is configured to receive
the charging plate 260 with the charging plate 260 co-
planar with a terminal edge 281 of the upstanding receiv-
ing portion 280 of the mounting platform 240. The mount-
ing platform 240 is configured to receive the charging
plate 260 such that the charging plate 260 may be mount-
ed to the mounting platform 240 so as to be coplanar with
a travel surface of a warehouse floor 300, shown in FIGS.
9-11. Specifically, the mounting platform 240 is config-
ured to be coupled to the warehouse floor 300, with the
terminal edge 281 of the upstanding receiving portion
280 being coplanar with the warehouse floor 300.
[0032] The bore 286 is configured to receive the floor-
side charging circuitry 230 therethrough to connect from
the battery charger 220 to the floor-side charging con-
tacts 212, shown schematically in FIG. 1. The drain pipe
282 may extend from the mounting platform 240 parallel
to the rotational mounting axis 244. The drain pipe 282
may be in fluid communication with an interior of the
mounting platform 240 such that fluid that enters into the
mounting platform 240 through either the bore 286 or the
upstanding receiving portion 280 may exit the mounting
platform 240 through the drain pipe 282.
[0033] The plurality of stabilizers 284 may be present-
ed in a variety of forms. For example, and not by way of
limitation, the stabilizers 284 may be presented in the
form of flanged scallops, as is illustrated in FIGS. 5 and
6, or in the form of angled rods, as is illustrated in FIGS.
7 and 8. In embodiments where the stabilizers 284 are
flanged scallops, the plurality of stabilizers 284 extend
radially outward from the rotational mounting axis 244
and may be circular, including rounded surfaces. In em-
bodiments where the stabilizers 284 are angled rods, the
plurality of stabilizers 284 include a rod extending ob-
liquely from the mounting platform 240, and a head cou-
pled to the rod opposite the mounting platform 240. The
head may be circular in shape. However, in embodi-
ments, the head may include any shape.
[0034] In any case, the stabilizers should be designed
to enhance the degree to which the mounting platform
240, and the rest of the floor-mounted charging plate as-
sembly 210, can be embedded in a warehouse floor with
the use of concrete, or other similar materials. The plu-
rality of stabilizers 284 may increase the surface area
which the mounting platform 240 contacts the material
in which it is embedded. The increased surface area in-
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creases the stability of the mounting platform 240 within
the embedded material. In other words, the plurality of
stabilizers 284 grip the material in which it is embedded
to stabilize the mounting platform 240 when exposed to
external forces, such as a force from a vehicle positioned
on the charging plate 260. Further, the plurality of stabi-
lizers 284 may include an indicating stabilizer 285 that is
visually distinct from a remaining plurality of stabilizers
284, as shown in FIG. 6. The visually distinct stabilizer
285 may be triangular, including a front edge 287. The
front edge 287 is configured to indicate a direction in
which the mounting platform 240 is oriented during in-
stallation. As the charging plate 260 must be oriented
relative to the direction of which the materials handling
vehicle 100 is traveling, it is desirable to provide an indi-
cator during installation to orient the charging plate 260.
In the illustrated embodiment, a pair of visually distinct
stabilizers 285 are provided on opposite sides of the
mounting platform 240. These visually distinct stabilizers
285 can be used to orient the plurality of mounting holes
242 in the mounting platform 240 properly, to help ensure
that the charging plate 260 can be oriented properly when
it is secured to the mounting platform 240.
[0035] Referring again to FIGS. 5 and 6, the charging
station 200 may include a conduit 241 extending from
the mounting platform 240, and charging conductors 236
extending from the floor-side charging contacts 212,
through the mounting platform 240 and the conduit 241,
to the floor-side charging circuitry 230 of the charging
station 200.
[0036] Referring to FIGS. 1 and 5, the charging con-
ductors 236 may be coupled to the floor-side charging
contacts 212 to provide electrical current to the floor-side
charging contacts 212. The charging conductors 236
may be coupled to the floor-side charging contacts 212
such that one of the floor-side charging contacts 212 may
be a positive charging contact and the other of the floor-
side charging contacts 212 may be a negative charging
contact. The charging conductors 236 may be coupled
to the battery charger 220 at an end opposite the floor-
side charging contacts 212 such that electrical current
may pass from the battery charger 220 through the charg-
ing conductors 236, and the charging conductors 236
may transfer electrical current from the battery charger
220 to the floor-side charging contacts 212. The charging
conductors 236 may additionally transfer data from the
data transfer contacts 226 to the battery charger 220.
The battery charger 220 may be communicatively cou-
pled to the master vehicle controller 114 such that the
battery charger 220 may transfer the data from the data
transfer contacts 226 to the master vehicle controller 114.
[0037] Referring now to FIGS. 9-11, the installation of
the charging station 200 will now be described. A trench
302 may be formed in a warehouse floor 300 by removing
part of the warehouse floor 300. The warehouse floor
300 may be made of, for example, concrete. The mount-
ing platform 240 and conduit 241 may then positioned
within the trench 302. The mounting platform 240 may

be positioned at an end 304 of the trench 302 with the
drain pipe 282 extending downward from the mounting
platform 240 away from the warehouse floor 300. The
mounting platform 240 may be oriented using the visually
distinct stabilizer 285 to position the mounting platform
240 relative to, for example, a path of travel of the mate-
rials handling vehicle 100. The conduit 241 may be po-
sitioned such that the conduit 241 extends along the
trench 302 from the mounting platform 240. The charging
conductors 236 of the floor-side charging circuitry 230
may be routed through the conduit 241 to extend into the
mounting platform 240. The trench 302 may be filled with
filler material, such as, for example, gravel to extend
around the mounting platform 240 and the conduit 241.
The filler material allows for drainage of fluids that may
flow around or through the mounting platform 240. The
drain pipe 282 may extend into the filler material to direct
fluid out of the mounting platform 240 and away from the
conduit 241. The warehouse floor 300 may then be re-
placed on top of the filler material.
[0038] Once the mounting platform 240 is positioned
in the trench 302, the charging conductors 236 extending
into the mounting platform 240 may be coupled to the
floor-side charging contacts 212. The charging plate 260
may then be coupled to the mounting platform 240. The
charging plate 260 may be oriented relative to the mount-
ing platform 240 in one of the plurality of rotational posi-
tions by aligning the mounting holes 242 on the charging
plate 260 with the mounting holes 248 on the mounting
platform 240. The charging plate 260 may then be fixed
to the mounting platform 240 via the mounting hardware
216.
[0039] For the purposes of defining and describing the
concepts and scope of the present disclosure, it is noted
that a "warehouse" encompasses any indoor or outdoor
industrial facility in which materials handling vehicles
transport goods including, but not limited to, indoor or
outdoor industrial facilities that are intended primarily for
the storage of goods, such as those where multilevel
racks are arranged in aisles, and manufacturing facilities
where goods are transported about the facility by mate-
rials handling vehicles for use in one or more manufac-
turing processes.
[0040] It is noted that recitations herein of a component
of the present disclosure being "configured" in a particular
way, to embody a particular property, or to function in a
particular manner, are structural recitations, as opposed
to recitations of intended use. More specifically, the ref-
erences herein to the manner in which a component is
"configured" denotes an existing physical condition of the
component and, as such, is to be taken as a definite
recitation of the structural characteristics of the compo-
nent.
[0041] Having described the subject matter of the
present disclosure in detail and by reference to specific
embodiments and examples thereof, it is noted that the
various details disclosed herein should not be taken to
imply that these details relate to elements that are es-
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sential components of the various embodiments and ex-
amples described herein, even in cases where a partic-
ular element is illustrated in each of the drawings that
accompany the present description. Further, it will be ap-
parent that modifications and variations may be possible
without departing from the scope of the present disclo-
sure, as defined in the appended claims. More specifi-
cally, although some aspects of the present disclosure
are identified herein as preferred or particularly advan-
tageous, it is contemplated that the present disclosure is
not necessarily limited to these aspects.
[0042] It is noted that one or more of the following
claims utilize the term "wherein" as a transitional phrase.
For the purposes of defining the present invention, it is
noted that this term is introduced in the claims as an
open-ended transitional phrase that is used to introduce
a recitation of a series of characteristics of the structure
and should be interpreted in like manner as the more
commonly used open-ended preamble term "compris-
ing."

Claims

1. A materials handling vehicle charging system com-
prising a materials handling vehicle (100) and a
charging station (200), wherein:

the materials handling vehicle (100) comprises
a materials handling mechanism (110), a battery
(120), a drive mechanism (130) powered by the
battery (120), a central drive line (170) extending
between a leading end (172) and a trailing end
(174) of the materials handling vehicle (100), a
steerable drive wheel (180) motively coupled to
the drive mechanism (130), and a pair of load
wheels (190) positioned on opposite sides of the
central drive line (170);
the steerable drive wheel (180) is aligned with
the central drive line (170) and defines a drive
wheel track width W;
the pair of load wheels (190) are positioned on
opposite sides of the central drive line (170) and
define a load wheel gap G between the pair of
load wheels (190) that is larger than the drive
wheel track width W;
characterised in that the materials handling
vehicle further comprises a vehicle-side charg-
ing contact assembly (140) defining a vehicle-
side contact profile (150), vehicle-side charging
circuitry (160) coupling the vehicle-side charg-
ing contact assembly (140) to the battery (120);
and wherein
the charging station (200) comprises a floor-
mounted charging plate assembly (210), a bat-
tery charger (220), and floor-side charging cir-
cuitry (230) coupling the floor-mounted charging
plate assembly (210) to the battery charger

(220);
the floor-mounted charging plate assembly
(210) comprises a pair of floor-side charging
contacts (212) defining a floor-side contact pro-
file (214) that complements the vehicle-side
contact profile (150) of the vehicle-side charging
contact assembly (140) to enable direct contact
transfer of charging current from the floor-side
charging contacts (212) to the vehicle-side
charging contact assembly (140); and
the pair of floor-side charging contacts (212) de-
fine an inner contact spacing S 1 that is larger
than the drive wheel track width W, and an outer
contact spacing S2 that is larger than the inner
contact spacing S1 and smaller than the load
wheel gap G to permit passage of the steerable
drive wheel (180) between the pair of floor-side
charging contacts (212), followed by passage of
the pair of load wheels (190) outside of the pair
of floor-side charging contacts (212), with vehi-
cle movement along the central drive line (170).

2. The materials handling vehicle charging system of
claim 1, wherein:

the floor-mounted charging plate assembly
(210) comprises a mounting platform (240) and
a multi-directional charging plate (260) mounted
to the mounting platform (240); and
the multi-directional charging plate (260) carries
the floor-side charging contacts (212) and com-
prises a charging plate footprint (262) that is ro-
tationally symmetric through at least four rota-
tional mounting positions about a rotational
mounting axis (244) orthogonal to a mounting
plane defined by the mounting platform (240).

3. The materials handling vehicle charging system of
claim 1, wherein:

the floor-mounted charging plate assembly
(210) comprises a mounting platform (240) and
a multi-directional charging plate (260) mounted
to the mounting platform (240);
the floor-side charging contacts (212) are car-
ried by the multi-directional charging plate (260)
and comprise a positive floor-side contact (217)
and a negative floor-side contact (218) spaced
apart to define the inner contact spacing S 1; and
the multi-directional charging plate (260) com-
prises a directional indicator (270) oriented in a
primary cardinal direction, and the positive floor-
side contact (217) and the negative floor-side
contact (218) lie on opposite sides of a line of
travel extending in the primary cardinal direction
between the positive floor-side contact (217)
and the negative floor-side contact (218).
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4. The materials handling vehicle charging system of
claim 3, wherein the multi-directional charging plate
(260) comprises a pair of directional indicators (270),
with one on an entry-side (221) of a space between
the floor-side charging contacts (212), and the other
on an exit side (223) of the space between the floor-
side charging contacts (212).

5. The materials handling vehicle charging system of
claim 1, wherein:

the inner contact spacing S1 is from about 50
mm to about 400 mm;
the outer contact spacing S2 is from about 120
mm to about 500 mm;
the drive wheel track width W is from about 40
mm to about 160 mm; and
the load wheel gap G is from about 300 cm to
about 1600 cm.

6. The materials handling vehicle charging system of
claim 1, wherein:

the drive wheel track width W is at least about
40 mm;
the inner contact spacing S1 is at least about 15
mm larger than the drive wheel track width W;
the outer contact spacing S2 is at least about 70
mm larger than the inner contact spacing S1;
and
the load wheel gap G is at least about 20 mm
larger than the outer contact spacing S2.

7. The materials handling vehicle charging system of
claim 1, wherein the floor-mounted charging plate
assembly (210) comprises a mounting platform
(240) that is configured to receive a charging plate
(260);

the mounting platform (240) is configured as a
can and the charging plate (260) forms a lid por-
tion of the mounting platform (240) can; and
the charging station (200) comprises a conduit
(241) extending from the mounting platform
(240) can, and charging conductors (236) ex-
tending from the floor-side charging contacts
(212), through the mounting platform (240) can
and the conduit (241), to floor-side charging cir-
cuitry (230) of the charging station (200).

8. The materials handling vehicle charging system of
claim 1, wherein:

the floor-mounted charging plate assembly
(210) comprises a mounting platform (240) that
is configured to receive a charging plate (260);
the mounting platform (240) comprises an up-
standing receiving portion (280); and

the mounting platform (240) is configured to re-
ceive the charging plate (260) with the charging
plate (260) coplanar with a terminal edge (281)
of the upstanding receiving portion (280) of the
mounting platform (240).

9. The materials handling vehicle charging system of
claim 1, wherein:

the floor-mounted charging plate assembly
(210) comprises a mounting platform (240) that
is configured to receive a charging plate (260);
and
the mounting platform (240) is configured to re-
ceive the charging plate (260) such that the
charging plate (260) can be mounted to the
mounting platform (240) so as to be coplanar
with a travel surface of a warehouse floor (300).

10. The materials handling vehicle charging system of
claim 1, wherein:

the floor-mounted charging plate assembly
(210) comprises a mounting platform (240) that
is configured to receive a charging plate (260);
and
the mounting platform comprises a plurality of
peripherally-extending stabilizers.

11. The materials handling vehicle charging system of
claim 10, wherein:

the floor-mounted charging plate assembly
(210) comprises mounting hardware (216);
the mounting platform (240) and the charging
plate (260) comprise a plurality of complemen-
tary mounting holes (248) arranged such that
the mounting hardware (216) can be used to se-
cure the charging plate (260) to the mounting
platform (240) through the complementary
mounting holes (248); and
the peripherally-extending stabilizers (284)
comprise a stabilizer (285) that is visually distinct
from a remaining plurality of the stabilizers (284).

12. The materials handling vehicle charging system of
claim 1, wherein:

the steerable drive wheel (180) is positioned at
the leading end (172) of the materials handling
vehicle (100);
the pair of load wheels (190) are positioned at
the trailing end (174) of the materials handling
vehicle (100);
the vehicle-side charging contact assembly
(140) is positioned at the trailing end (174) of
the materials handling vehicle (100); and
the materials handling vehicle (100) is a tugger
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configured to pull a load from the trailing end
(174) of the materials handling vehicle (100).

13. The materials handling vehicle charging system of
claim 1, wherein the vehicle-side charging contact
assembly (140) is positioned at the trailing end (174)
of the materials handling vehicle (100) and compris-
es a vehicle-side actuator (142) that is configured to
lower vehicle-side charging contacts (144) into con-
tact with the pair of floor-side charging contacts (212)
of the floor-mounted charging plate assembly (210).

14. The materials handling vehicle charging system of
claim 1, wherein:

the materials handling vehicle (100) further com-
prises vehicle-side data transfer contacts (188)
and vehicle-side data transfer circuitry (192);
the floor-mounted charging plate assembly
(210) further comprises floor-side data transfer
contacts (226) positioned between the floor-side
charging contacts (212); and

the vehicle-side data transfer contacts (188) and the
floor-side data transfer contact (226) define comple-
mentary contact profiles to facilitate data transfer be-
tween the charging station (200) and the materials
handling vehicle (100).

15. The materials handling vehicle charging system of
claim 1, wherein:

the floor-mounted charging plate assembly
(210) comprises a pair of floor-side charging
contacts (212) defining a floor-side contact pro-
file (214) that is configured to complement a ve-
hicle-side contact profile (150) of a target mate-
rials handling vehicle (100), to enable direct con-
tact transfer of charging current from the floor-
side charging contacts (212) to a vehicle-side
charging contact assembly (140); and
the pair of floor-side charging contacts (212) de-
fine an inner contact spacing S 1 that is larger
than a drive wheel track width W of the target
materials handling vehicle (100), and an outer
contact spacing S2 that is larger than the inner
contact spacing S 1 and smaller than a load
wheel gap G of the target materials handling ve-
hicle (100), to permit passage of a steerable
drive wheel (180) of the target materials han-
dling vehicle (100) between the pair of floor-side
charging contacts (212), followed by passage of
a pair of load wheels (190) of the target materials
handling vehicle (100) outside of the pair of floor-
side charging contacts (212).

Patentansprüche

1. Ladesystem für ein Materialhandhabungsfahrzeug,
das ein Materialhandhabungsfahrzeug (100) und ei-
ne Ladestation (200) umfasst, wobei:

das Materialhandhabungsfahrzeug (100) Fol-
gendes umfasst: einen Materialhandhabungs-
mechanismus (110), eine Batterie (120), einen
von der Batterie (120) gespeisten Antriebsme-
chanismus (130), eine zentrale Antriebslinie
(170), die sich zwischen einem vorderen Ende
(172) und einem hinteren Ende (174) des Ma-
terialhandhabungsfahrzeugs (100) erstreckt,
ein lenkbares Antriebsrad (180), das mit dem
Antriebsmechanismus (130) motorisch gekop-
pelt ist, und ein Paar Lasträder (190), die auf
gegenüberliegenden Seiten der zentralen An-
triebslinie (170) angeordnet sind;
das lenkbare Antriebsrad (180) mit der zentralen
Antriebslinie (170) ausgerichtet ist und eine An-
triebsradspurbreite W definiert;
das Paar Lasträder (190) auf gegenüberliegen-
den Seiten der zentralen Antriebslinie (170) po-
sitioniert ist und einen Lastradspalt G zwischen
dem Paar Lasträdern (190) definiert, der größer
ist als die Antriebsradspurbreite W;
dadurch gekennzeichnet, dass das Material-
handhabungsfahrzeug ferner eine fahrzeugsei-
tige Ladekontaktanordnung (140) umfasst, die
ein fahrzeugseitiges Kontaktprofil (150) defi-
niert, wobei eine fahrzeugseitige Ladeschaltung
(160) die fahrzeugseitige Ladekontaktanord-
nung (140) mit der Batterie (120) koppelt; und
wobei
die Ladestation (200) eine bodenmontierte La-
deplattenanordnung (210), ein Batterieladege-
rät (220) und eine bodenseitige Ladeschaltung
(230) umfasst, die die bodenmontierte Ladeplat-
tenanordnung (210) mit dem Batterieladegerät
(220) koppelt;
die bodenmontierte Ladeplattenanordnung
(210) ein Paar bodenseitige Ladekontakte (212)
umfasst, die ein bodenseitiges Kontaktprofil
(214) definieren, das das fahrzeugseitige Kon-
taktprofil (150) der fahrzeugseitigen Ladekon-
taktanordnung (140) ergänzt, um eine direkte
Kontaktübertragung von Ladestrom von den bo-
denseitigen Ladekontakten (212) zur fahrzeug-
seitigen Ladekontaktanordnung (140) zu er-
möglichen; und
das Paar bodenseitige Ladekontakte (212) ei-
nen inneren Kontaktabstand S1, der größer als
die Antriebsradspurbreite W ist, und einen äu-
ßeren Kontaktabstand S2, der größer als der
innere Kontaktabstand S1 und kleiner als der
Lastradspalt G ist, definiert, um den Durchgang
des lenkbaren Antriebsrades (180) zwischen
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dem Paar bodenseitigen Ladekontakten (212)
zu ermöglichen, gefolgt vom Durchgang des
Paares von Lasträdern (190) außerhalb des
Paares von bodenseitigen Ladekontakten
(212), mit einer Fahrzeugbewegung entlang der
zentralen Antriebslinie (170).

2. Ladesystem für Materialhandhabungsfahrzeuge
nach Anspruch 1, wobei:

die bodenmontierte Ladeplattenanordnung
(210) eine Montageplattform (240) und eine an
der Montageplattform (240) montierte multidi-
rektionale Ladeplatte (260) umfasst; und
die multidirektionale Ladeplatte (260) die bo-
denseitigen Ladekontakte (212) trägt und eine
Ladeplattengrundfläche (262) aufweist, die
durch mindestens vier Drehmontagepositionen
um eine Drehmontageachse (244) orthogonal
zu einer durch die Montageplattform (240) defi-
nierten Montageebene drehsymmetrisch ist.

3. Ladesystem für Materialhandhabungsfahrzeuge
nach Anspruch 1, wobei:

die bodenmontierte Ladeplattenanordnung
(210) eine Montageplattform (240) und eine an
der Montageplattform (240) montierte multidi-
rektionale Ladeplatte (260) umfasst;
die bodenseitigen Ladekontakte (212) von der
multidirektionalen Ladeplatte (260) getragen
werden und einen positiven bodenseitigen Kon-
takt (217) und einen davon beabstandeten ne-
gativen bodenseitigen Kontakt (218) aufweisen,
um den inneren Kontaktabstand S1 zu definie-
ren; und
die multidirektionale Ladeplatte (260) einen in
einer primären Kardinalrichtung orientierten
Richtungsanzeiger (270) aufweist und der posi-
tive bodenseitige Kontakt (217) und der negati-
ve bodenseitige Kontakt (218) auf gegenüber-
liegenden Seiten einer Bewegungslinie liegen,
die sich in der primären Kardinalrichtung zwi-
schen dem positiven bodenseitigen Kontakt
(217) und dem negativen bodenseitigen Kontakt
(218) erstreckt.

4. Ladesystem für Materialhandhabungsfahrzeuge
nach Anspruch 3, wobei die multidirektionale Lade-
platte (260) ein Paar Richtungsanzeiger (270) um-
fasst, von denen sich einer auf einer Eingangsseite
(221) eines Raums zwischen den bodenseitigen La-
dekontakten (212) und der andere auf einer Aus-
gangsseite (223) des Raums zwischen den boden-
seitigen Ladekontakten (212) befindet.

5. Ladesystem für Materialhandhabungsfahrzeuge
nach Anspruch 1, wobei:

der innere Kontaktabstand S1 etwa 50 mm bis
etwa 400 mm beträgt;
der äußere Kontaktabstand S2 etwa 120 mm
bis etwa 500 mm beträgt;
die Antriebsradspurbreite W etwa 40 mm bis et-
wa 160 mm beträgt; und
der Lastradabstand G etwa 300 cm bis etwa
1600 cm beträgt.

6. Ladesystem für Materialhandhabungsfahrzeuge
nach Anspruch 1, wobei:

die Antriebsradspurbreite W mindestens etwa
40 mm beträgt;
der innere Kontaktabstand S1 mindestens etwa
15 mm größer als die Antriebsradspurbreite W
ist;
der äußere Kontaktabstand S2 mindestens et-
wa 70 mm größer als der innere Kontaktabstand
S1 ist; und
der Lastradspalt G mindestens etwa 20 mm grö-
ßer als der äußere Kontaktabstand S2 ist.

7. Ladesystem für Materialhandhabungsfahrzeuge
nach Anspruch 1, wobei die bodenmontierte Lade-
plattenanordnung (210) eine Montageplattform
(240) umfasst, die zum Aufnehmen einer Ladeplatte
(260) konfiguriert ist,

die Montageplattform (240) als Dose konfigu-
riert ist und die Ladeplatte (260) einen Deckel-
abschnitt der Dose der Montageplattform (240)
bildet; und
die Ladestation (200) eine sich von der Dose
der Montageplattform (240) erstreckende Lei-
tung (241) und sich von den bodenseitigen La-
dekontakten (212) durch die Dose der Monta-
geplattform (240) und die Leitung (241) zu bo-
denseitigen Ladeschaltungen (230) der La-
destation (200) erstreckende Ladeleiter (236)
umfasst.

8. Ladesystem für Materialhandhabungsfahrzeuge
nach Anspruch 1, wobei:

die bodenmontierte Ladeplattenanordnung
(210) eine Montageplattform (240) umfasst, die
zur Aufnahme einer Ladeplatte (260) konfigu-
riert ist;
die Montageplattform (240) einen aufrechten
Aufnahmeabschnitt (280) umfasst; und
die Montageplattform (240) zum Aufnehmen der
Ladeplatte (260) konfiguriert ist, wobei die La-
deplatte (260) koplanar mit einer Abschlusskan-
te (281) des aufrechten Aufnahmeabschnitts
(280) der Montageplattform (240) ist.

9. Ladesystem für Materialhandhabungsfahrzeuge
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nach Anspruch 1, wobei:

die bodenmontierte Ladeplattenanordnung
(210) eine Montageplattform (240) umfasst, die
zur Aufnahme einer Ladeplatte (260) konfigu-
riert ist; und
die Montageplattform (240) zum Aufnehmen der
Ladeplatte (260) konfiguriert ist, so dass die La-
deplatte (260) an der Montageplattform (240) so
montiert werden kann, dass sie koplanar mit ei-
ner Fahrfläche eines Lagerhausbodens (300)
ist.

10. Ladesystem für Materialhandhabungsfahrzeuge
nach Anspruch 1, wobei:

die bodenmontierte Ladeplattenanordnung
(210) eine Montageplattform (240) umfasst, die
zur Aufnahme einer Ladeplatte (260) konfigu-
riert ist; und
die Montageplattform mehrere sich in Umfangs-
richtung erstreckende Stabilisatoren umfasst.

11. Ladesystem für Materialhandhabungsfahrzeuge
nach Anspruch 10, wobei:

die bodenmontierte Ladeplattenanordnung
(210) Montage-Hardware (216) umfasst;
die Montageplattform (240) und die Ladeplatte
(260) mehrere komplementäre Montagelöcher
(248) aufweisen, die so angeordnet sind, dass
die Montage-Hardware (216) zum Befestigen
der Ladeplatte (260) durch die komplementären
Montagelöcher (248) an der Montageplattform
(240) verwendet werden kann; und
die sich in Umfangsrichtung erstreckenden Sta-
bilisatoren (284) einen Stabilisator (285) umfas-
sen, der sich visuell von einer verbleibenden
Mehrzahl der Stabilisatoren (284) unterschei-
det.

12. Ladesystem für Materialhandhabungsfahrzeuge
nach Anspruch 1, wobei:

das lenkbare Antriebsrad (180) am vorderen En-
de (172) des Materialhandhabungsfahrzeugs
(100) angeordnet ist;
das Paar Lasträder (190) am hinteren Ende
(174) des Materialhandhabungsfahrzeugs
(100) angeordnet ist;
die fahrzeugseitige Ladekontaktanordnung
(140) am hinteren Ende (174) des Materialhand-
habungsfahrzeugs (100) angeordnet ist; und
das Materialhandhabungsfahrzeug (100) ein
Schlepper ist, der zum Ziehen einer Last vom
hinteren Ende (174) des Materialhandhabungs-
fahrzeugs (100) konfiguriert ist.

13. Ladesystem für Materialhandhabungsfahrzeuge
nach Anspruch 1, wobei die fahrzeugseitige Lade-
kontaktanordnung (140) am hinteren Ende (174) des
Materialhandhabungsfahrzeugs (100) positioniert
ist und einen fahrzeugseitigen Aktuator (142) um-
fasst, der zum Absenken der fahrzeugseitigen La-
dekontakte (144) in Kontakt mit dem Paar bodensei-
tigen Ladekontakten (212) der bodenmontierten La-
deplattenanordnung (210) konfiguriert ist.

14. Ladesystem für Materialhandhabungsfahrzeuge
nach Anspruch 1, wobei:

das Materialhandhabungsfahrzeug (100) ferner
fahrzeugseitige Datenübertragungskontakte
(188) und fahrzeugseitige Datenübertragungs-
schaltungen (192) umfasst;
die bodenmontierte Ladeplattenanordnung
(210) ferner bodenseitige Datenübertragungs-
kontakte (226) umfasst, die zwischen den bo-
denseitigen Ladekontakten (212) angeordnet
sind; und

die fahrzeugseitigen Datenübertragungskontakte
(188) und die bodenseitige Datenübertragungskon-
takte (226) komplementäre Kontaktprofile definie-
ren, um Datenübertragung zwischen der Ladestati-
on (200) und dem Materialhandhabungsfahrzeug
(100) zu erleichtern.

15. Ladesystem für Materialhandhabungsfahrzeuge
nach Anspruch 1, wobei:

die bodenmontierte Ladeplattenbaugruppe
(210) ein Paar bodenseitige Ladekontakte (212)
umfasst, die ein bodenseitiges Kontaktprofil
(214) definieren, das zum Ergänzen eines fahr-
zeugseitigen Kontaktprofils (150) eines Ziel-Ma-
terialhandhabungsfahrzeugs (100) konfiguriert
ist, um eine direkte Kontaktübertragung von La-
destrom von den bodenseitigen Ladekontakten
(212) zu einer fahrzeugseitigen Ladekontakt-
baugruppe (140) zu ermöglichen; und
das Paar bodenseitige Ladekontakte (212) ei-
nen inneren Kontaktabstand S1, der größer ist
als eine Antriebsradspurbreite W des Ziel-Ma-
terialhandhabungsfahrzeugs (100), und einen
äußeren Kontaktabstand S2 definiert, der grö-
ßer als der innere Kontaktabstand S1 und klei-
ner als ein Lastradspalt G des Ziel-Material-
handhabungsfahrzeugs (100) ist, um den
Durchgang eines lenkbaren Antriebsrades
(180) des Ziel-Materialhandhabungsfahrzeugs
(100) zwischen dem Paar bodenseitigen Lade-
kontakten (212) zu ermöglichen, gefolgt vom
Durchgang eines Paares von Lasträdern (190)
des Ziel-Materialhandhabungsfahrzeugs (100)
außerhalb des Paares bodenseitiger Ladekon-
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takte (212).

Revendications

1. Un système de charge de véhicule de manutention
de matériaux comprenant un véhicule de manuten-
tion de matériaux (100) et une station de charge
(200), où :

le véhicule de manutention de matériaux (100)
comprend un mécanisme de manutention de
matériaux (110), une batterie (120), un méca-
nisme d’entraînement (130) alimenté par la bat-
terie (120), une ligne d’entraînement centrale
(170) s’étendant entre une extrémité avant (172)
et une extrémité arrière (174) du véhicule de ma-
nutention de matériaux (100), une roue d’entraî-
nement orientable (180) couplée sur le plan mo-
teur au mécanisme d’entraînement (130) et une
paire de roues de chargement (190) position-
nées sur des côtés opposés de la ligne d’entraî-
nement centrale (170),
la roue d’entraînement orientable (180) est ali-
gnée avec la ligne d’entraînement centrale (170)
et définit une largeur de piste de roue d’entraî-
nement W,
la paire de roues de chargement (190) est po-
sitionnée sur des côtés opposés de la ligne d’en-
traînement centrale (170) et définit un espace
de roue de chargement G entre la paire de roues
de chargement (190) qui est plus grand que la
largeur de piste de roue d’entraînement W,
caractérisé en ce que le véhicule de manuten-
tion de matériaux comprend en outre un ensem-
ble de contacts de charge côté véhicule (140)
définissant un profil de contact côté véhicule
(150), un ensemble de circuits de charge côté
véhicule (160) couplant l’ensemble de contacts
de charge côté véhicule (140) à la batterie (120),
et où
la station de charge (200) comprend un ensem-
ble plaque de charge monté sur le sol (210), un
chargeur pour batterie (220) et un ensemble de
circuits de charge côté sol (230) couplant l’en-
semble plaque de charge monté sur le sol (210)
au chargeur pour batterie (220),
l’ensemble plaque de charge monté sur le sol
(210) comprend une paire de contacts de charge
côté sol (212) définissant un profil de contact
côté sol (214) qui complète le profil de contact
côté véhicule (150) de l’ensemble de contacts
de charge côté véhicule (140) de façon à per-
mettre un transfert à contact direct d’un courant
de charge à partir des contacts de charge côté
sol (212) vers l’ensemble de contacts de charge
côté véhicule (140), et
la paire de contacts de charge côté sol (212)

définit un espacement de contact intérieur S1,
qui est plus grand que la largeur de piste de roue
d’entraînement W, et un espacement de contact
extérieur S2 qui est plus grand que l’espace-
ment de contact intérieur S1 et plus petit que
l’espace de roue de chargement G de façon à
permettre le passage de la roue d’entraînement
orientable (180) entre la paire de contacts de
charge côté sol (212), suivi par le passage de
la paire de roues de chargement (190) à l’exté-
rieur de la paire de contacts de charge côté sol
(212), avec un déplacement de véhicule le long
de la ligne d’entraînement centrale (170).

2. Le système de charge de véhicule de manutention
de matériaux selon la Revendication 1, où :

l’ensemble plaque de charge monté sur le sol
(210) comprend une plateforme de montage
(240) et une plaque de charge multidirectionnel-
le (260) montée sur la plateforme de montage
(240), et
la plaque de charge multidirectionnelle (260)
porte les contacts de charge côté sol (212) et
comprend une empreinte de plaque de charge
(262) qui est symétrique en rotation au travers
d’au moins quatre positions de montage rotati-
ves autour d’un axe de montage rotatif (244) or-
thogonal à un plan de montage défini par la pla-
teforme de montage (240).

3. Le système de charge de véhicule de manutention
de matériaux selon la Revendication 1, où :

l’ensemble plaque de charge monté sur le sol
(210) comprend une plateforme de montage
(240) et une plaque de charge multidirectionnel-
le (260) montée sur la plateforme de montage
(240),
les contacts de charge côté sol (212) sont portés
par la plaque de charge multidirectionnelle (260)
et comprennent un contact côté sol positif (217)
et un contact côté sol négatif (218) espacés l’un
de l’autre de façon à définir l’espacement de
contact intérieur S1, et
la plaque de charge multidirectionnelle (260)
comprend un indicateur directionnel (270) orien-
té dans une direction cardinale primaire, et le
contact côté sol positif (217) et le contact côté
sol négatif (218) se situent sur des côtés oppo-
sés d’une ligne de parcours s’étendant dans la
direction cardinale primaire entre le contact côté
sol positif (217) et le contact côté sol négatif
(218).

4. Le système de charge de véhicule de manutention
de matériaux selon la Revendication 3, où la plaque
de charge multidirectionnelle (260) comprend une
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paire d’indicateurs directionnels (270), l’un sur un
côté entrée (221) d’un espace entre les contacts de
charge côté sol (212) et l’autre sur un côté sortie
(223) de l’espace entre les contacts de charge côté
sol (212).

5. Le système de charge de véhicule de manutention
de matériaux selon la Revendication 1, où :

l’espacement de contact intérieur S1 est d’envi-
ron 50 mm à environ 400 mm,
l’espacement de contact extérieur S2 est d’en-
viron 120 mm à environ 500 mm,
la largeur de piste de roue d’entraînement W est
d’environ 40 mm à environ 160 mm, et
l’espace de roue de chargement G est d’environ
300 cm à environ 1600 cm.

6. Le système de charge de véhicule de manutention
de matériaux selon la Revendication 1, où :

la largeur de piste de roue d’entraînement W est
au moins d’environ 40 mm,
l’espacement de contact intérieur S1 est au
moins plus grand d’environ 15 mm que la largeur
de piste de roue d’entraînement W,
l’espacement de contact extérieur S2 est au
moins plus grand d’environ 70 mm que l’espa-
cement de contact intérieur S1, et
l’espace de roue de chargement G est au moins
plus grand d’environ 20 mm que l’espacement
de contact extérieur S2.

7. Le système de charge de véhicule de manutention
de matériaux selon la Revendication 1, où l’ensem-
ble plaque de charge monté sur le sol (210) com-
prend une plateforme de montage (240) qui est con-
figurée de façon à recevoir une plaque de charge
(260),

la plateforme de montage (240) est configurée
sous la forme d’une boîte et la plaque de charge
(260) forme une partie couvercle de la boîte de
plateforme de montage (240), et
la station de charge (200) comprend un conduit
(241) s’étendant à partir de la boîte de platefor-
me de montage (240) et des conducteurs de
charge (236) s’étendant à partir des contacts de
charge côté sol (212) au travers de la boîte de
plateforme de montage (240) et du conduit (241)
vers un ensemble de circuits de charge côté sol
(230) de la station de charge (200).

8. Le système de charge de véhicule de manutention
de matériaux selon la Revendication 1, où :

l’ensemble plaque de charge monté sur le sol
(210) comprend une plateforme de montage

(240) qui est configurée de façon à recevoir une
plaque de charge (260),
la plateforme de montage (240) comprend une
partie de réception verticale (280), et
la plateforme de montage (240) est configurée
de façon à recevoir la plaque de charge (260),
la plaque de charge (260) étant coplanaire avec
un bord terminal (281) de la partie de réception
verticale (280) de la plateforme de montage
(240).

9. Le système de charge de véhicule de manutention
de matériaux selon la Revendication 1, où :

l’ensemble plaque de charge monté sur le sol
(210) comprend une plateforme de montage
(240) qui est configurée de façon à recevoir une
plaque de charge (260), et
la plateforme de montage (240) est configurée
de façon à recevoir la plaque de charge (260)
de sorte que la plaque de charge (260) puisse
être montée sur la plateforme de montage (240)
de façon à être coplanaire avec une surface de
parcours d’un sol d’entrepôt (300).

10. Le système de charge de véhicule de manutention
de matériaux selon la Revendication 1, où :

l’ensemble plaque de charge monté sur le sol
(210) comprend une plateforme de montage
(240) qui est configurée de façon à recevoir une
plaque de charge (260), et
la plateforme de montage comprend une plura-
lité de stabilisateurs s’étendant périphérique-
ment.

11. Le système de charge de véhicule de manutention
de matériaux selon la Revendication 10, où :

l’ensemble plaque de charge monté sur le sol
(210) comprend un équipement de montage
(216),
la plateforme de montage (240) et la plaque de
charge (260) comprennent une pluralité de trous
de montage complémentaires (248) agencés de
sorte que l’équipement de montage (216) puisse
être utilisé de façon à fixer la plaque de charge
(260) à la plateforme de montage (240) au tra-
vers des trous de montage complémentaires
(248), et
les stabilisateurs s’étendant périphériquement
(284) comprennent un stabilisateur (285) qui est
visuellement distinct d’une pluralité restante des
stabilisateurs (284).

12. Le système de charge de véhicule de manutention
de matériaux selon la Revendication 1, où :
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la roue d’entraînement orientable (180) est po-
sitionnée à l’extrémité avant (172) du véhicule
de manutention de matériaux (100),
la paire de roues de chargement (190) est po-
sitionnée à l’extrémité arrière (174) du véhicule
de manutention de matériaux (100),
l’ensemble de contacts de charge côté véhicule
(140) est positionné à l’extrémité arrière (174)
du véhicule de manutention de matériaux (100),
et
le véhicule de manutention de matériaux (100)
est un chariot tracteur configuré de façon à tirer
un chargement à partir de l’extrémité arrière
(174) du véhicule de manutention de matériaux
(100).

13. Le système de charge de véhicule de manutention
de matériaux selon la Revendication 1, où l’ensem-
ble de contacts de charge côté véhicule (140) est
positionné à l’extrémité arrière (174) du véhicule de
manutention de matériaux (100) et comprend un ac-
tionneur côté véhicule (142) qui est configuré de fa-
çon à abaisser des contacts de charge côté véhicule
(144) en contact avec la paire de contacts de charge
côté sol (212) de l’ensemble plaque de charge monté
sur le sol (210).

14. Le système de charge de véhicule de manutention
de matériaux selon la Revendication 1, où :

le véhicule de manutention de matériaux (100)
comprend en outre des contacts de transfert de
données côté véhicule (188) et un ensemble de
circuits de transfert de données côté véhicule
(192),
l’ensemble plaque de charge monté sur le sol
(210) comprend en outre des contacts de trans-
fert de données côté sol (226) positionnés entre
les contacts de charge côté sol (212), et

les contacts de transfert de données côté véhicule
(188) et les contacts de transfert de données côté
sol (226) définissent des profils de contact complé-
mentaires destinés à faciliter un transfert de données
entre la station de charge (200) et le véhicule de
manutention de matériaux (100).

15. Le système de charge de véhicule de manutention
de matériaux selon la Revendication 1, où :

l’ensemble plaque de charge monté sur le sol
(210) comprend une paire de contacts de charge
côté sol (212) définissant un profil de contact
côté sol (214) qui est configuré de façon à com-
pléter un profil de contact côté véhicule (150)
d’un véhicule de manutention de matériaux cible
(100), de façon à permettre un transfert à con-
tact direct d’un courant de charge à partir des

contacts de charge côté sol (212) vers un en-
semble de contacts de charge côté véhicule
(140), et
la paire de contacts de charge côté sol (212)
définit un espacement de contact intérieur S1
qui est plus grand qu’une largeur de piste de
roue d’entraînement W du véhicule de manu-
tention de matériaux cible (100) et un espace-
ment de contact extérieur S2 qui est plus grand
que l’espacement de contact intérieur S1 et plus
petit qu’un espace de roue de chargement G du
véhicule de manutention de matériaux cible
(100), de façon à permettre le passage d’une
roue d’entraînement orientable (180) du véhicu-
le de manutention de matériaux cible (100) entre
la paire de contacts de charge côté sol (212),
suivi par le passage d’une paire de roues de
chargement (190) du véhicule de manutention
de matériaux cible (100) à l’extérieur de la paire
de contacts de charge côté sol (212).
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